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Abstract of JP2001215412 

PROBLEM TO BE SOLVED: To provide an 

oblique projection optical system capable of 

being made compact while an oblique projection 

angle is sufficiently secured, easy to be produced 

and having high performance. 

SOLUTION: An image is projected magnified in 

an oblique direction from a primary image surface 

11 to a secondary image surface 12. This optical 
system is equipped with two ore more refractive 
lens groups eccentric each other and one or 
more reflection surfaces having power. When a 
light beam passing through the center of a 
diaphragm ST from the center of an image 
surface 1 1 and reaching the center of the image 
surface 12 is set as the center light beam of the 
screen, 10 deg.<&theta 0<70 deg. and 
0.40<S1/S<0.9 [&theta 0: the angle formed by 
the center light beam of the screen with the 
normal to the image surface 12, S: the optical 
path length of the center light beam of the screen 
from the image surface 11 to the image surface 

1 2 and S1 : the optical path length of the center 
light beam of the screen from the image surface 
12 to the first optical surface having power] is 
satisfied. 
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(1 1) T'^**f^«IHS tMje^-l. 2iMfcflB(I2) T<0*» 
{aS(mm)Sr^fC^?,. Sf&04>, Dl<H»)#fUfc0|tf> 
ffiflWPT* 0 » DOUSOR) aPT** JtSr#* tfcHi 

i:9. xttfcttLTMT, l&UffiOlHlttL 
WtlSWfiKx'WSri: 0. x'WC*f UtSST', *>*o. 

fcatt*rfli3&»4>JW: 2 j*«iB<i2)±-e<^iK<o«oai 

[0037] 



s2 r2= oo 

XDE=0. 000000, YDE=0. 000000, ZDE=2. 000000, ADE=S. 231146 
d2=25. 000000 Nl=l. 516800 v 1=64. 17 

s3 r3= oo 

s4* r4= 46. 70870 

A=-0. 143476X10" 4 ,B=0. 3361 27X10" 7 , C=-0. 100793X10- 9 
D=0. 169578X10" 12 

XDE=0. 000000, YDE=-0. 209423, ZDE=27. 884859. ADE=2. 863299 

d4= 5.054112 N2=l. 516800 v 2=64. 17 
s5 r5= -23.80876 
[^2®*fl^>Xffif(G2)) 
s6 r6= 17.16844 

XDE=0. 000000 , YDE=-3. 800929, ZDE=37. 839776, ADE=-5 . 724528 

d6= 8.214673 N3=l. 754500 v 3=51. 5700 
s7 r7= -183.84669 

d7= 0.437109 
s8 r8= -36.61565 

d8= 0.550000 
s9 r9= 11.51501 

d9= 2.998133 
slO rl0= -14.20564 

dl0=3. 078071 
sll rll= -36.35997 

dll=7. 611291 
sl2 rl2= -97. 19418 



N4=l. 634801 u 4=31. 1517 



N5=l. 646976 v 5=30. 1061 



icnnrin.^iDomioic>ii9A I >. 
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dl2=l. 254406 N6=l. 754500 v 6=51. 5700 
sl3 rl3= -19.09051 

dl3=0. 100000 

m*) (st)] 

sl4 rl4= oo(^0^5=5.5287S7) 

7- (Ml)] 
sl5$ rl5=-515. 18948 

XDE=0. 000000 , YDE=-3 . 880643 , ZDE=162 . 698182 . ADE=40 . 395892 

K'=0. 000000 

C(0,1)= 4.5091x10-1 ,C(2,0)=-3. 9754X10" 4 , C(0,2)=-4.3444X10- 4 
C(2,1)=-9.2S83X10- 6 ,C(0,3)=-8.9339X10- 6 , C (4.0) =-3. 3775X10" 8 
C (2, 2) =-6. 0399X10- 8 ,C(0,4)= 3.4705X10" 8 ,C(4,1)= 2.9641X10" 9 
C(2,3)= 3.7180X10-S ,C(0,5)= 2.9922X10" 9 ,C(6,0)= 3.7758X10" 11 
C(4,2)= 8. 4198xlO-ii,C(2, 4)= 1.0632xlO"i<>,C(0,6)= 2.406lxlO"U 
C (6, 1) =-9 . 7584 X 10- 1 3 , C (4 , 3)= 1 . 2522 X 10" 1 2 , C (2 , 5) = 1 . 7911 X 10" » 2 
C (0, 7) =-6 . 4844 x 10" i 3 , C (8, 0)=-l . 6691 x 10" » * , C (6 , 2) =-1 . 7447 x 10" i * 
C(4,4)= 1. 8389X10-!*, C(2,6>= 1.7057X10- 14 ,C(0.8)=-1.2407X10-i* 

(Sg2Slfc;7-(M2)] 

sl6$ r 16=11790. 68206 

XDE=0. 000000 , YDE=-221 . 232416, ZDE=-1 . 216178, ADE=63. S18350 
K=0. 000000 

C(0,1)= 1.9367 ,C(2,0)=-2. 5631X10" 3 , C (0,2) =-7. 1973X10" 3 

C(2,l)= 9.2605X10" 6 ,C(0,3)= 2.1326x10"* ,C(4,0)= 8.9157X10- 8 
C (2, 2) =-2. 1518X10" 6 ,C(0,4)=-6.9456X10" 7 , C(4, 1) =-4. 4593X10" 9 
C(2,3)= 5.9549X10" 8 ,C (0.5) =-1.5015X10" 7 , C (6.0) =-4. 7449 x 10" 1 1 
C(4,2)= 2. 8377x10-1°, C(2,4)=-9. 6994xlO"io,C(0, 6)= 4.0579x10-9 
C (6, 1) =-4 . 8820 X 10" i * , C (4 , 3) =-6 . 0060 X 10" 1 2 , C (2 , 5) = 8. 4012 X 10" 1 2 
C<0, 7)=-4. 5581X10-11 ,C(8,0)= 1.1592xlO"i*,C(6,2)= 3.5666xl0"i 5 
C(4,4)= 4. 7297X10-1*. C(2.6)=-3.0020X10- 1 *,C(0, 8)= 1.960SX10" 13 

[2}mm (12)] 

sl7 rl7= oo 

XDE=0. 000000 . YDE=-791 . 632950. ZDE=1233. 624811 . ADE=17. 190021 

[00 38] 

[#7hh>' * v v*Aznmt& i mmiwmcomm] 

(x,y)=( 0.00000, 0.00000). ( 0.00000. 3.73600), ( 0.00000, 1.86800). 
( 0.00000.-1.86800). ( 0.00000.-3.73600) , ( 3.32075 , 3.73600). 
( 3.32075, 0.00000), ( 3-32075.-3.73600) , ( 6.64150 , 3.73600), 
( 6.64150. 1.86800). ( 6.64150. 0.00000), ( 6.64150.-1.86800). 
( 6.64150.-3.73600) 

[0 0 3 9] 

«?»J2» 
si rl= oo 

dl= 0.100000 
[rUXA7"a -y^(Pr)] 
s2 r2= oo 

d2=40. 000000 Nl-1. 516800 u 1=64. 17 

s3 r3= oo 
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s4* r4= 37.22004 

A=-0 . 687561 X 10" 5 . B=0 . 305656 X 10~ 8 , C=-0 . 432821 X 10" 1 1 
D=0. 178300X10" 14 

XDE=0. 000000, YDE=1 . 230868, ZDE=41 . 092651 , ADE=-11 . 272977 

d4= 9 . 478934 N2=l . 516800 u 2=64. 17 
s5 r5= -75.16721 
[^2StffU^XS¥(G2)] 
s6 r6= 18. 43381 

XDE=0 . 000000 , YDE=-4 . 657780 , ZDE=63 . 581617 , ADE=-2 . 914203 

d6= 6.957547 N3=l. 753490 ^3=51.6038 
s7 r7= -249.34663 

d7= 0.100000 
s8 rS= -223.20442 

dS= 0 . 900000 N4=l . 675123 v 4=28. 2701 
s9 r9= 12. 75359 

d9=12. 989344 
slO rlO= -14.76633 

dl0=9. 137331 N5=l. 847429 u 5=26. 279S 
sll rll= -21.50143 

dll=0. 100000 
sl2 rl2= 60.06702 

dl2=2. 260898 N6=l. 753409 v 6=51 . 6065 
sl3 rl3= -66.17530 

dl3=0. 100000 

[«9<ST» 

sl4 rl4= 04^8=8- 929177) 

sl5 rl5= 60. 56155 

XDE=0. 000000 , YDE=-5. 308920, ZDE=107 . 16S486 , ADE=- 12. 460990 
dl5=5 . 040667 N7=l . 801983 v 7=22. 6887 
sl6 rl6= 38. 17795 

sl7 r!7= -82. 51476 

XDE=0. 000000, YDE=-24. 514254 , ZDE=134. 213398, ADE=11 . 867790 

N8=l. 600000 ^8=50.0000 

sl8$ rl8= -48.20057 

XDE=0. 000000, YDE=-21 . 429443 , ZDE=14S. 892769, ADE=17 . 627981 
K=0. 000000 

C(0,1) =-1.2629X10" 2 ,C(2.0)= 7.6324X10" 3 ,C(0,2)= 8.8274X10' 3 
C(2,l>=-9. 0235XKT5 ,C(0,3)=-8.S06SX10-S ,C(4,0)= 3.0504X10' 6 
C(2,2)= 5.1991X10" 6 ,C(0,4)= 1.3647X10- 6 , C(4,l)=-1. 2274X10" 7 
C(2,3)= 9.1338X10* 8 .C(0, 5)= 1.3392X10-7 ,C(6,0)= 1.5795X10" 9 
C(4,2)= 1. 0046X10-* ,C(2 > 4)=-8.3371X10^ , C(0,6)=~5. 4608X10" 9 
C(6,l)=-1. 8409X10- io ,C(4,3)=-4. 7482X10- 10 ,C(2, 5)= 2.1921X10" 1 * 
C(0,7)= S.8471X10 1 1 ,C(8,0)= 2.0063X10' 1 2 ,C(6,2) = 8.6883x10"^ 
C(4,4)= 1.0236X10- n ,C(2,6)=-9.5143X10- 1? ,C(0,8)=-2.4945Xl(r 13 

sl9$ rl9= 484.60696 

XDE=0. 000000 , YDE=-32. 721774 , ZDE=33S. 544609 , ADE=19 . 876412 
K=0. 000000 



( 9 ) 001-215412 (P2001-21 &JLS 

C<0,1) = 1-5307 ,C(2,0)= 1. 2746X10-* ,C(0,2)= 1.6045X10- 3 

C (2. 1) =-2. 7069 x 10" 5 , C (0, 3)=-4 . 1320 x 10" 5 . C(4 . 0) =-9. 8465 X 10" 8 
C(2,2)=-l. 1160X10-7 .C(0,4)=-l. 8515X10- 7 ,C(4,1)= 2.5453X10" 9 
C (2, 3)= 7.3428X10-9 ,C(0,5)= 9.5282X10" 9 , C(6,0)= 6.2489X10" 1 2 
C(4, 2)=-l. 9710X10" 1 1 .C(2.4)=-7. 0208X10"' ',0(0,6)= 3.8356X10" 12 
C (6, 1) =-1 . 0859 x 10" 1 3 . C (4. 3)=-2. 6945 X 10" 1 3 , C(2 , 5) =-3. 4077 X 10" 1 4 
C (0,7) =-2. 0958 x 10- 1 2 , C(8, 0)=-3. 4342 X 10" 1 6 , C(6 , 2)= 1. 5410 X 10~ ' * 
C(4,4)= 2.8319X10- 15 ,C(2.6)= 2.2998X10- 15 ,C(0.8)= 1.5687X10" 14 

[2&«ffi(I2)] 

s20 r20= oo 

XDE=0. 000000, YDE=847. 663047 , ZDE=94. 096282. ADE=-31 . 350316 

[0 04 0] 

i&7<-kY *• v v*-Aznmtz> i <mm(nm<mm 

(x,y)=( 0.00000, 0.00000), ( 0.00000. 9.00000), ( 0.00000, 4.50000), 
( 0.00000.-4.50000). ( 0.00000. -9.00000) . ( 6.00000. 9.00000). 
( 6.00000, 0.00000), ( 6.00000,-9.00000). (12.00000, 9.00000). 
(12.00000. 4.50000). (12.00000, 0.00000), (12.00000,-4.50000) , 
(12.00000,-9.00000) 

[0 04 1] 

•CH«?"J3» 
si rl= oo 

dl= 0.100000 
[y°VXJ»y'n y?(Pr)) 
s2 r2= oo 

d2=40. 000000 Nl=l. 516800 1=64. 17 

s3 r3= oo 

s4* r4= 27. 15757 

A=-0. 159264X10- 4 ,B=0.2780S4XK>- 7 , C=-0. 392459 X 10" 1 ° 
D=0. 165520X10" 13 

XDE=0. 000000, YDE=1. 104200, ZDE =40. 200000, ADE=1. 828800 
d4= 8.217708 N2=l. 516800 ^2=64.17 
s5$ r5= -59.69786 
K=0. 000000 

C(0,1)=-4.1697X10- 2 ,C(2,0)=-1.0437X10- S , C(0, 2) =-6.9849x10-4 
C(2,l)= 2.7171X10" 5 .C (0.3)= 1.5774X10- 5 , C(4.0)=-2. 1151 X10-? 
C (2, 2) =-1.5052X10" 7 . C(0.4)=-7. 8598X10" 7 , C(4,1)=-2.4605X10- 8 
C(2,3)= 2.7285X10- 8 , C(0. 5)= 2.9623xl0-« , C(6,0)= 2.0889X10" 8 
C(4,2)= 5.1467X10" 8 ,C(2,4)= 4.9394X.10- 8 ,C(0,6)= 1.8655X10" 8 
C (6, 1) =-3. 4631 x 10- 1 1 . C (4. 3)=-l . 1603 X 10" i « , C(2 , 5) =-4. 0374 x 10- 1 o 
C (0 , 7) =-1 . 0193 x 10- 1 f , C (8, 0)=-2 . 7915 X 10" 1 1 , C(6 , 2) =-8. 5645 x 10- n 

C ( 4 , 4) =-1 . 0836 X 10" 1 o , C (2. 6)=-9 . 5474 X 10" i 1 , C(0 , 8) =-2. 0106 X 10- 1 1 
[3§2M#f^yXP(G2)] 
s6 r6= 46.72081 

XDE=0. 000000, YDE=0. 343200, ZDE=54. 793000, ADE=-0. 046400 
d6= 3.648127 N3=l. 746892 * 3=51. 8282 
s7 r7= -106.07118 

d7= 2.256696 
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s8 r8= -36.98381 

d8=10. 051440 N4=l. 639391 u 4=30. 7444 
s9 r9= 18.55035 

d9= 5.365573 
slO rlO= -32.78870 

dlO=7. 024369 N5=l. 605973 v5=34.1504 
sll rll= 43.56262 

dll=0. 145875 
sl2 rl2= 42.32336 

dl2=ll. 083877 N6=l. 764916 v 6=42-3487 
sl3 r 13= -27.53907 

dl3=0. 100000 

CKO(ST)) 

sl4 rl4= oo (£2 0^=8.518602) 
(^1KW5 5-(M1)] 
sl5$ rl5=-301. 34410 

XDE=0. 000000, YDE=20. 461272, ZDE=194 . 484643, ADE=39. 903360 

K=0. 000000 

C(0,1)= 4.5423x10-1 ,C(2,0)= 4.5039X10" 4 ,C(0,2)= 1.6186X10" 4 
C(2,1)=-9.0834X10- 6 ,C(0,3)=-8. 5756X10" 6 , C(4,0)=-2. 4624X10' 8 
C (2, 2) =-1.9352X10- a ,C(0,4)= 6.7051X10" 6 ,C(4.1)= 2.9051X1O- 9 
C(2,3)= 6.2404X10-9 ,C(0,5)= 2.7989X10- 9 ,C(6,0)= 2.7038X1O- 11 
C(4,2)= 1.2518X10- 10 ,C(2,4)= 2.3993><10- 10 ,C(0,6)= 3.8914X10" 11 
C(6,l)= 5.0561X10- )3 ,C(4,3)= 4.3033X10- 12 ,C(2,5)= 5.4791X10" 12 
C(0,7)= 6. 9726X10-13, C(8,0)=-5.2S20X10-> 5 ,C(6, 2)= 1.9971X10" 14 
C(4,4)= 5.8846X10- 14 ,C(2,6)= 4.7753xl0" 14 ,C(0,8)= 6.6631x10-15 

(H2R3*$7-(M2)) 

sl6$ rl6= -95. 46469 

XDE=0. 000000 , YDE=-194 . 056296, ZDE=5 . 290871 , ADE=63. 913454 
K=0. 000000 

C(0,1)= 2.6001 ,C(2,0)= 2.8186X10-3 ,C(0,2)=-9.0120X10-* 

C(2,1)=-1.4514X10- 4 ,C(0, 3)= 1.0385X10- 4 ,C(4,0)= 1.4821X10-? 
C(2,2)= 1.1660X10-5 ,C(0,4)=-2. 5919X10" 7 ,C(4,1)=-2.2429X10- 3 
C(2,3)=-5.5819Xl0r7 ,C(0,5)=-5. 0997X10" 8 ,C(6,0)= 6.0417X10" 11 
C(4,2)= 1.7171X10-9 ,C(2,4)= 1.3392X10- 8 ,C(0,6)= 6.7092X10" 1 ° 
C(6,l)=-4. 0241X10-12, C(4,3)=-3.S374Xl0-u,C(2,5)=-1.55S3xlO-i'» 
C(0,7)=-2.4608xl0-i2,C(8,0)= 4.3528xl0- l5 ,C(6,2)= 6.1025X1O" 14 
C(4,4)= 2.9147Xl0-i 3 ,C(2,6)= 7. 1407X10" 1 3 ,C(0,8)= 5.1111X10" 16 

(2fttfeB(I2)) 

sl7 rl7= oo 

XDE=0. 000000, YDE=-538. 425624, ZDE=792. 252066, ADE=12. 177415 

[004 2] 

[&7t-DXX V V3>(i) , (ii)T^BH^tS(YDE,ZDE)] 

s6- • • YDE= ( i ) 0. 34320 , ( i i ) 0 . 29510 ; ZDE= ( i ) 54 . 79300 , ( i i ) 54 . 19310 

sl7-YDE=(i)-538. 42562. (ii)-600. 85012;ZDE=(i)792. 25207, (ii)900.87289 

[0043] 

[#7{-frK # y yi'AzMfe-fZ> 1 &«ffi(Il)flfc08ffiO 
(x,y)=( 0.00000. 0.00000). ( 0.00000, 9.00000), ( 0.00000. 4.50000), 
( 0.00000,-4.50000), ( 0.00000,-9-00000), ( 6.00000, 9.00000), 
( 6.00000 , 0.00000), ( 6-00000,-9.00000), (12.00000. 9.00000), 
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[0044] 



(12.00000 , 4. 50000) , (12.00000, 0.00000) . (12.00000, -4. 50000) 
(12.00000,-9.00000) 





(1),<3) 


(2) 


(4) 


Mil?- 9 


Go 


S1/S 


fs* j9y/S 


S1 


S 


fs 


5y 


9SM 1 


44.98 


0.77713 


-1.394274 


1400 


1801.5 


31 .28 


-60.3 




41.94 


0.68916 


-1.481432 


899.7 


1305.5 


49.59 


-39 


HtS«3 (i) 


41.96 


0.66418 


-1.111026 


899.1 


1353.7 


37.32 


-40.3 


Sftffl 3 (i i) 


41.97 


0.69214 


-1.136337 


1024.3 


1479.9 


37.32 


-45.14 



[0 0 4 5] 
[0ffi^#^BJ] 

[iiifi aggfte>&JB(ggtfcBi i xwmm. 
[02 ] « i <mm<mm<,mmm 1 xosfespa&s&tfa 

[H4 ] UttWl^iftH. 

[05 ] m2commcommmmm2)<7)%Mm* 
[063^2 commcomm. mtm 2 > 

[H7 ] mmM2cr>x#y yy^ ry?j*> 

[H8] H«2<7)Sffl0. 

[@9 ] &3<nmm<mm<mm3)<?)7 

[0io] m3<?>nm<mmmmM3)<?>7*-AA# 

[011] m3<7)mm<mmm&M3)<7)y*-*ix# 



1 0 1 2 ] & 3 nnmnrnm mmm 3)wt-*x-K 

^ 3 > (i i)T«^«E!tS.V'fSf^^^^^0<. 
[01 3] mffiffl3cr>y*-$x#: i J>'3 y(i)-C£9* 

[014] Hifcfia|3<7):7=r — y(ii)T'COX 

[015] mte0l3<O7*— ^X^v-a >'(i)T-^S 

ii. 

[01 6] mt>m3CD7*— XXXiti/a y{ii)X'COS. 
ft0«. 
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[H4] 
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[06] 



[H9] 




[H7] 



[HI 0] 
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[Ell 3] 
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